Introduction
Streptobacillus moniliformis and Spirillum minus are the two causative bacterial agents of rat bite fever. Historically, S. moniliformis is known by different names such as Streptothrix muris ratti, Actinomyces or Actino- presentation and low index of suspicion amongst clinicians and possibly microbiologists may be largely responsible for underdiagnosis. Fortunately, the disease is both preventable and curable. We present the first documented report of S. moniliformis human infection from Kuwait.
Case Report
A 2 years and 3 months female Kuwaiti child presented to the pediatric emergency unit with a 1-day history of febrile convulsions, mild cough, and vomiting. The convulsions lasted approximately 15 min and were associated with spasticity of the upper limbs with deviation of the eyes and face to the left, followed by sleep. There was no history of any prior drug intake, trauma, skin rash or chronic illness. However, the mother had given her cephalexin and paracetamol syrup at home for her present symptoms. She was a full-term normal vaginal delivery weighing 3 kg at birth without any perinatal problems. There was no other history of previous hospitalization anytime after birth. There was no family history of epilepsy. While in the pediatric emergency she had one attack of tonic clonic seizures of the upper limbs with eyes and face shifted to the left, and the attack lasted 6-8 min followed by postictal sleep. She had no fever and her pulse, respiration rate and blood pressure were all normal as recorded at the time of hospitalization. Her body weight was 11.9 kg. She had mild pharyngitis.
A blood sample was sent for culture and sensitivity. The patient was admitted to the ward, where she received cefotaxime 300 mg i.v. 6-hourly and i.v. fluids. She remained febrile (38.6 ° C) for 3 days, but responded to antipyretic therapy. Another blood culture was sent on hospital day 1. Both the blood cultures in Bactec series 9240 (Becton Dickinson, Md., USA) using BD BAC-TEC TM PEDS PLUS/F gave positive signals within 24 h and when subcultured on sheep blood agar and incubated at 37 ° C yielded pure growth after 48 h in both aerobic as well as anaerobic plates using the MART Anoxomat Mark II OP system. The colonies were small, circular, convex, smooth, grayish, glistening and nonhemolytic. The smear showed typical Gram-variable bacilli/coccobacilli with marked pleomorphism, lying singly, in short and long chains. While some organisms showed oval and spherical swellings giving a typical 'string of beads' appearance, others exhibited lateral bulbous and sausage-shaped swellings. The strain was nonmotile and nonsporing and was negative for catalase, oxidase, indole, nitrate, citrate and urease. There was no growth on MacConkey agar. The strain also failed to grow at 42 ° C. Typical cotton balls (puff balls) developed at the bottom in thioglycollate broth culture. A Gram smear from the thioglycollate medium demonstrated characteristic interwining wavy filamentous forms. The growth was found to be enhanced in a 5-10% CO 2 and humid environment. The colonies were slightly larger under aerobic conditions than under anaerobic conditions. The strain was sensitive to cefotaxime, ceftriaxone, chloramphenicol, clindamycin, erythromycin, gentamicin, linezolid and penicillin by disk diffusion technique and E test. While liver and kidney function tests were normal, C-reactive protein was 11.99 mg/l (reference range 0-7) and erythrocyte sedimentation rate was 24 mm/h (reference range 0-19). Her chest radiograph was normal. Computed tomography of the brain revealed no abnormalities. The child received cefotaxime 300 mg i.v. 6-hourly in the hospital for 8 days and then was discharged to complete an additional 7 days of oral clarithromycin. The blood cultures repeated 9 and 24 days after presentation were sterile. The patient remained asymptomatic on follow-up for 6 months.
Discussion
S. moniliformis bacteremia is infrequently reported [7] , most probably because most of the commercial blood culture systems using 0.05% sodium polyanethol sulfonate as an anticoagulant do not allow the growth of S. moniliformis. However, the BD BACTEC PEDS PLUS/F which was used in the present case contains only 0.02% sodium polyanethol sulfonate and this concentration has been reported to allow the isolation of S. moniliformis [8, 9] . The diagnosis of S. moniliformis infection has also been made recently using PCR [10] . However, the gold standard remains isolation of the organism. Typical characteristic features like high pleomorphism including 'string of beads' appearance together with cotton balls, interwining wavy filamentous forms and the usual negative biochemical reactions like catalase, oxidase, nitrate, indole, citrate and urease should be sufficient for identification of S. moniliformis in most clinical microbiology laboratories.
In the present case, there was no history of rat bite or any rodents or pet animals in the house. However, the history of camping in a desert area frequented by rodents was instructive. It was quite reasonable to believe that our patient would have either played with rodents like gerbils (desert rats) or would have consumed food/drinks contaminated by the rodents. It is customary in Kuwait to go camping in the desert with the entire family for many days as the weather is fine in spring. Also it is not uncommon in Kuwait to find rodents like gerbils, jirds, jerboas, mice and rats visiting the camp houses in search of food. The gerbils in particular are very sociable creatures and are not aggressive unless provoked.
In a typical streptobacillary rat bite fever, there is history of rodent/animal bite with abrupt fever, headache, vomiting, migratory arthralgias, myalgias, and regional lymphadenopathy. The patient may also present with maculopapular, petechial, or pustular rash on the palms, soles and extremities. However, in Haverhill fever, which is also a form of streptobacillary disease, the patient presents with fever, vomiting and pharyngitis as prominent symptoms. The clinical presentation of our patient is more consistent with Haverhill fever. Given the exposure history and clinical aspects of our patient's case, it is likely she ingested S. moniliformis and represents a sporadic case of Haverhill fever.
Since outdoor camping is very common in Kuwait, we recommend that proper measures should be taken to keep rodents at bay while on desert camping. The food should be properly cooked and stored well covered and protected from contamination by rodents. Proper investigations should be carried out on individuals including children who develop signs and symptoms suggestive of streptobacillary disease within 3 weeks of returning from camping in the desert.
Conclusion
This report may represent a sporadic case of Haverhill fever due to S. moniliformis bacteremia in Kuwait.
